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WHY EXPERIMENTAL NUCLEAR EXPLOSIONS?

The t(jtid number of atmospheric explosions carried out to date by thc cmlnlrics huikf Ing
nuclear nrsenals is:

195 for the United States.
141 forthc USSR,
21 for Great Brit~in,

4 for Frunce,
3 for China.

. -

France has had 10 note thnt the partial disarmament measures taken or Contcnlplatcd–such
iJs the signature of the Moscow l“rciity–f~r from Iimiting the power of the countries equipped w]th
the greatest means of dcstructirm, have actually solidified their lead.

l;rancc has illwily~ considered disarmament a basic grml which deserves hcr gre~tes( cfTorts.
But, when concfiti{ms of a nuclear threat continue to weigh on the world, France must take steps to
free herself. of thii[ thrca!. l-he tests shc is conducting are merely onc link in her defense program,
:in(tan esscntii}l one in view of its state of advancement.

,

The construction of a French deterrent force, which obviously has received Parliamentary
approval, is in no way designed to serve aggressive or expansionist purposes.

All precautions have been taken so that the French tests will in no way affect the health of
the populations ch)sc m or far from the test sites and will disturb their normal activities as littfe as
possible. Compared to the measures taken during the hundreds of tests conducted by other countries,
which have not significantly raised the level of radiation in man’s environment, these precautions
ilppCiir especially strict.

.
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THAT LED TO

MAJOR DECISIONS

THE FRENCH NUCLEAR

.

{)f oc{{dx.r K, 1945 WJ.I\ th~ Iitd \ICp III t}lc process thiit W;I\ to IC,NI I;ritncc 10 IIIC f,IIIh 1)1 it ntl(~~ilr

i>(nwr. !$ubscqucnlly \cvcriil ( iovcrnulc>nls ot the Fourth Rcpuhlic, recognizing IIW inlfnutancc of
Cqlllf?plffg l:riUW2 wifit ti(fmtic weaprms, tm)k smtlc major step~ in that (Iirect!(m -m \)ilT[lL ular. the

decision adopted in prinuiplc at (Iw beginning of 1958 by Ihc President of the C(mncil of Ministers.
I:Llix Ciailtard, to build and test. a plutonium bomb in 19(W.

On July 22. 195X a decision was m&ic to set the iirsl quarter ot’ 1960 as the daft for Franiz’s
first nuclear test explosion. The expiosion actually took plucc on Februi~ry 13, I~6f) a{ Rcggane in
theSahurii. Two crmsecutivc military appropriations bills, for 1960-64 and 1965-70, were adopted
by Wrliamtmt and cntibler.i France to build the nuclear weapons needed to equip her deterrent force.

—————

l-he first p,cncriiticm of those nuclear wcaports is operational and consists of fission bombs
carried by the Mirage IV, a supersonic bomber (Mach 2.2). These weapons are derivecf fron~ the
experimental atmospheric devices fired in 1960 anti 1961 at Reggane in the Sahara.

‘rhc seconcl gwwrtiti(m of the weapons, contained in the secotid appropriit[ims bill. is it bi]lli+
tic misslte: it is designed for the French nuclear submarines ;ind will be anncd with ii nuclear wtirheaci.

Between these two gcnerati{~n>, a medium-yield wcapw) is phrnncd to maintiiin the French
dctcrrcnt lorcc at ;I icvel suflicicnt ({! insure the country’s semlrity between the time when the [ic-
terrcnt capability (d the Mir:l~c IV aircraft nmy be rcduccd and that when the nuclear submurinc
becorncs opcratiun.~ i.

l:r;lncc’k Ilrst i)[, )griini of ;l(n~lwpi~cric ;It(}iilit trxts was c(mpletcci on April 2S, 1961. Simx
(I)iit d;de, un{lcrgr<~lmd ICSWcxcitlsivciy have been conducted at in-Ecker in the Hoggar region of the
Saharn. “I”itr{)u}:ilIhcsc tests ilas been gathered the information necessary for continuing the French
nucltxrr wc.lpons pi ogr;lllt.
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DEFINITION OF THE SECURITY STANDARDS FOR NUCLEAR TESTING

.

Mirn’s en~ironrncm
spontaneously. and man hilS
bcconw less active. nnd tunn
first appeared on earth.

The discovery of n;ltur;ll radioactivity dates back only three qu;lrt~vs ol a ccn(llrv As tniin
furthcrcrf his km)wlcdgc. it bccar)lc possihlc f{w him t{) change the m;lkc-up (,f irtomic nuclei by
Imnharding thcm with d~m~tl[ilt”~piirticlcs, tlwrcby crcatiny artifici;ll radioiictivc clcn)cnt~. 7 husc
clcmcn(s crnil tllr.?same rirvs ;1s Ilitlllrill radiotictlvc clcnwnls ;m(l :11s(}bcamlc lc\s :ictivc with Iilrlc.
S(mw d Ihc Ptnccftll purfx)scs tt]iit mirn has disc[werc(l [or tlwsc rays itr~ the usc of radi(~iw)t(jpm In
mcdicinc. ilgW)nOMy and industry :md, most imprwt:lntly, the convcrsi(m of trlomk energy into
electrical energy.

—————

‘-\

But since the first atomic bomb was detonated in Hiroshima, the possibility of using rirdio-
activity for u destructive purpose—through nuclear fission or fusion—has become a fact: fivc countries
have conducted experimental nuclear explosions in the atmosphere in order to build nuclear weapons.
For 20 years, rnim has’ therefore been exposed to the resu Itirnt radioactive ~alloll( all over the
earth’s surface.

Handling atomic energy, whether at nuclear instalkrtions or during wwapons tc~ts, ci~tisils
a risk that must be fully known and assessed.

In piirticular, the siie f{w (he exph}siorr sh(nrid he clioscn in spiirscly poprrlatcd parts of the
globe. Con\pi\rison of weapons test sites shows thal the French nlicl~il~ liring groun(Js, irl Rcggirnc in
the Sahirru yesterday and in Frcn~.1] Poiyrwsia today, fully meet this condition.

The LessonsLearned From the Nuclear Tests

.

:’

I

The nuclear weapon has some destructive efiect< that arc similar tn thtlw {J( itilc~ {t’
bombs or artillery shells armed with chemical explosives. such a< ~Il,lst ~!~tt h! t)! (fir,. I. I;’I “
also gives off a nucleiir ray that is initially dcstr(lcti\c alth<wryh limltr~l in fllt}v
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immediate Effects

“An expcrimcnt:d nucletir explosion, Iikc all nuclear cxplf}si~ms, procfuccs immcctiatc effects
that arc Iimitcd m space or time.

Ddayed Effects

Nuclear tests also produce radioactive fallout, which is usually divided into 10CWI,distant
and globaI fallout that is spread over a long period of time.

Local fallout is made up of activated heavy debris and fragments of earth torn from the
soil at the time of the explosion that fall back by the force of gravity. These materials reach the

earth’s surface in a few hours and scatter over a distance that varies with the cxplosicm’s yield.
They can drift from 60 to 250 miles with the direction of’ the wind and about 30 miles perpen-
dicular to the wind. They contain a high’ ‘proportion of short-lived radioactive products.

Distant failout is composed of finer partic]cs projected into the lower layers of the iitnms-

phere-up to 7 miles on (he averiige or in the troposphere–, w-d is carried around the earth by Ihc
prevailing winds. These tine p;irt iclcs full slowly, often d r{)pping to the surface in atmospheric
prccipilution, anti scatter in a wide latitudinal band centcrect approximately on the proving grounds,

Global falhwf WITICS froin very !inc particles carried into lhc strat~}sphcrc (:ibove 7 miles)
Lm whic]l gravity lI:IS ~ very slight ~lfect. ‘J’~)es~parli~les, exposed to”the rnovcmcnL\ of strtitospheric

winds, have great difficulty crossing back through the tropoptiuse-ti layer between the stlatosphcre
iind the troposphere-and take several years to fall to the earth’s surface. By that time, the shW-
lived products that these particles contain have alf disappeared, and the Icvcl of radioactivity duc
to the remaining products is insignificant.

Local fallout aione is therefore dangerous.
It affects only the testers and the ~ne located in immediate. ,proximity to the firing gr[mndi

.
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!“ nA total of [41 iitmosphcric nuciwr cxpkw,ions has hccn con(iuclc~i In IIIC [J.S.S.R.,

III(NI of thcm at the Scnlip:~latinsk Icsts site. ‘I”herc arc 1,2 16.()(K)pcf)ldc Iivinx withifl
a r;dius of 310 miles d Illat site ;I~d 4,195,0()() pcopic within ;i rndtlt~ of 020” nlilc~
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1 .I’hc Americans have c(mductcd 9 I :itmosplwric nut,’lciir’ cxplt)siww al the Nevml:I n

I
firing grounds. ‘l-hat tests cent(.r is Iocutcd 75 miles fr(m~ tk city t~l I ili \’I.”:iI\ illt(t

250 miics from the Los Angeks area, which has mi}rc th:In 4 mill;tm IIIi IjIl~TtrII~I..
I

There are 4.88 S,fM)0 pcopic living wilhin a radi~ts of 3 I(I m]lm of the Ilrlng ~onl”

and 7,177,000 peopk within a radius of 620 miles.
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What Precautions Can Be Token Against Local Fallout?

.

?%r ex;miplc. lhc zone contaminated by hnxrl fallout from (hc (’xpl~)si(m (III f.vhrll;lry 13,

1960 at Rcgganc affected an clliptic;tl ilrci~95 miles Ion): and 9 n~iir~ WI{I1.~!lt~sl(t( of u il~~lt the

radiation was under ().(1I rcnl, ‘h{mr.* 1 hrec winks Ia!cr, IIIe mnc C{W(:IIIIIII;IILY!:11III( ‘t;tntc r:l[c {d
exposure. making allowimx (or [Iw d~crt:itscin rwfimwlivitv. was (II!IVI? nilk~ l~m}’I’.Y~ INIII~ wide.

.“A. ?’ a ““’~+~’ ‘.ahi .X?WJ...: .??>’*.%,.%.5 .6A %.. @TzT:T”m

North

Aoulef LI Arab
To the Touat Oasis 0’

e~-. -0---*O

~N/ Akabli
\

Hammaciia.

Firing Point
t * 0.01 rem/hour 0.01 rem/hour

;
t
I i
t 1
f 1
:

I
:

! 0“ 0’30 1‘“ 1“30
I

27”

26”30

—

Area contaminated
— on February 14

Area ccwtaminated
‘-- on March 8, 1960

i I

k= 95 mi. 4~1

l---+-
‘r

The firing zone at the Hammadia installations was not evacuated at the time of detonation. ;:
1’

It was located only nine miles northeast of the firing point.

(

*Rem —7hr rcw (rr)rn(gen equnvr/r/t/ matr) Iwrf~t14t,,t t/l(, ~rn,,ljnf ,,( , ,,, /,,,/;, ,,, 1/’,(1[ /),,,, /,,, ,, /,,, 81<,.:,,,,/
eflects in man.
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Calculation of Radiation Safety Margins

Almospt?cric l~(lclc;~rexplosions, Iilic underground nuclctir explosions that are not cnlircly
contained, ucIuirlly rclcasc numerousfission products into the atnmsphcrc that can be harmful mthe
human body. I’hcsc products emit rays or particles which, by releasing their encrgv in Iit’ing tissues,

can cause changes in their structure or organic disturbunccs.

The human body fights all types of aggression against it by its spontaneous regenerative
capacity. I“hus it zitrugglcs against strong sudden radiation or weak continual radiati(m.

Tttc many research projects carried out the world over htive made it possitdc to evaluate
quantitatively the risk resulting from radiation.

The effect of radiution depends on the lenbnh of exposure and the intensity. If strong
radiation is experienced for a few hours over the attire human body:

● A dose of 25 rcms causes no apparent eitect.
● A dose of 75 rehls marks the appcartince of the first organic signs, “especially

changes in blood composition aceompwtied by fatigue and nausea.
● A dose of 200 reins marks the beginning of the acute radiation syndrome. ‘
● A dose of 400 reins is the average lethal dose for man. ‘

.’,,,.,, .>
The global natural radioactivity to which man is exposed ranges from 0.2 remi’year “
on the average in chalky soil tegions to several reins/year in especially fadioactivc . ‘ ,-
regions of the globe, and the health of the inhabitants normally living there has never - ;
been altered.

.,
. .,. ,.

Rays from artificial radioactivity originate mainly from medical r~iation (from 0.05 .’
to 0.02 rem/year).

.
,. ,.

..”.

World-scale fallout produced by all the nuclear tests conducted since 1945 (more
than 500 experiments) stands at an average level of less than 0.01 rcm/year. . . . r

The Ievel of radioactivity due to those tests is equal to that experienced by an indi-
vidual who had been living on the coast and moved for onc ycnr to an alli[~idc of 1,500

feet. (Increase in radioactively us a rcsul( of cosmic riiys ahm~ whit-h rises 5!~’A wilil

a change of 3,000 feet in tihitudc. ).
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However. hecriusc youn~ people (children and wiolccccnts ) ;{re mlwr srrwi! ivr III I ;IIIIIt ion

than adults. itnd prcgnnni vw)nwl) lllay Iw Irss l~sl~tilnl It) radl:lll(m, IIIU illll(~llrll~ I)f l~l<ll;lll~~ll ;l{itlJ~(L’(i
for the p?pul:lti(~li arc WCII EICI{JW IIIIMC M for ;It(mlic workets.

In irccordance with the recommcndatirms of the intcrnatirrn;il radiological protectiim ct~nl-
missions, the radiation rate from sources oiher than natural radiuirctivc sub~titnces should n(][ cxcccd

0.5 rem, year lor the population (Jr 5 remsiyear for specialized workers.

-.

The special commission respcmsiblc for studying security problems connected with the
French nuchw tests has therefore adopted the maximum rate admissible in the area affcctcd by
the.se Lest5; this rate is 0.5 rem/year, or approximately the average rate of natural rartiouctivity in
granite soil.

‘I”his means (hat :ln explosive nuckwr lest is prt)hil)iieci

if dwrc is it risk (~1rcocl)ing ;ltf(Isc of 0,5 rcl[, in ;In int:;tt)ilcd place.

(.
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THE PRECAUTIONARY MEASURES TAKEN

FOR THE TESTS IN FRENCH POLYNESIA

Among the numerous precauti{}~s wkcn Iwl{)re conducting a nuclctir test, studic~ are ob-
viousiy made of local weather c(mditions, partictllariy of the prev;liling and occasional winds at

~liffcrcn[ altitudes. With (his inf{)rrnuti(m the (esters can predict the riidirsactive CIOUCI mnvcment
and dctcr!nine tlw ~rimcter of the locill filllou[, outside of whicl) m) radiatirsn above the thrcsho]d

LIf tolcrancc can be produced.

%vcral studies had previously km made on (hc wind system in l’~dyncsia, hu( it was $till
necessary to subsi;lntiiitc their tindings and clilrify ucr[:iin spcci;ll lx~ints (m which the dot;I w;Is in-

~ldl.?~(Jilft!.‘l”he infnrmtition nccdc(l Wiis c[dlcctcd over d three-ye:tr pcrif)d by ;I rwtwork CJf about

15 me(wwologictil wind and (cmpcrilturc \)hscrv:tti{)n sta(ions.

These stations’ observations, combined with those of French mihtary ships and aircraft.
made it possible to gain actual experience with the weather conditions prevailing in the Southeast
Pacific. It has been established that there is a stable west wind at a high altitude, and that any dis-
turbances can be predicted for a great part of the year.

..- By knowing the meteorological factors, it is possible to define the znne of fallout imd, taking
into aciount the yield and altitude of the firing, to assess the amount of contamination with suf-
ficient accuracy.

i
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I The prevailing wind~ in ;Lndanmnd Ihc I’:wilic ‘I’cstsCenter will normally c;~rry (Iw

Ioctil fallou! into a .scctor h~catcd hclwcen the northeast itnd east, [oward the ~min-
habitcd alrils in the Acleon group.

I
L-

The {iamhicr islands–Man\:;;reva with only 400 inhahit;lnls 265 miles C:ILX. S(UIIIM.,1.I

of the firing point and ‘i”urci~ with 80 inhirbititnts X() mtlcs n~wtl~n{wiiw;t~t (d tlt[.
firing point :~rc.tm[side thu Iwcdictcd sector of loctil or (ll\tilnt falhm[.
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● Broader control of radi{x+ctivity through a network of 17 ridd(t, rk:tl contr(d p~~ststhat
continuously measure the radioactivity in the titmosphcre, riiinwatcr anti scawilter; this network will
be supplcmentctf at the firing time by detection [icviccs onix~irrd French merch;lnt marine ship~.

“I%eJoint Biological Control Service (SMCR) is specifically responsible for living creatures --
other than man. WIIOcomes under the control of the SMSR ttnd the Armed Forces I{culth Scrvicc
—and for inspecting foodstuffs w-d drinking water.

Amrrng the foodstuffs inspected by this scrvicc, very special :ittcntion is givcrl to fish. In-
tensive marine rwdogy studies hirvc hecn ccmductcd in the Pt)lyncsian area by Icarns fr{ml ORS1’f)M
(ofiicc of overseas Scientific and Tcchnictil R~scilrch ) and tII{’I’rench Muscllm of N~ltur:il Hiitf)ry.

T“hcsc stm{ics confirm [hc findings {If silnii;lr iw(>jt,ctscitrric(l IMJI in i rancc: hcc;i(w r;ldi~)iwtlvity ii

diluted consitfcrahly in ~iiw~tcr. it is practic;illy imp)ssihlc f[w the f{)(xl ch:lin of tiw inh:!t)itcd

isiands to be con(ilminatccl by fish, Sp~cii~l supervisory mciis(trcswili bc (akcn during tiw firings by

systematic inspection of fishing banks ilnd examination of fish sold (m Iocai markets.

. . .-,
.’. -..’ .,..., ,4,

.,. ,.,

... .

. . ~‘’:, The sectirity conditions to be set up for bet; the testers and the
‘“ ., in the regions outside the firing grounds have been studied and~..

populations located
submitted for Gov-:,,.

,,,. : ‘emmcnt decision by,a Constdtative Committee on She Security.-. ,,

That Cbmmittee; pr&ided over by Francis Perrin, Head of the Atomic Energy Com-.,
missariat, is formed of persons eminently weil-versed in the m;~ttcrs at lt~nd, suctl ai
dwtors. meteorologists and atomic scientists,...
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